Distinct stage-specific cis-active transcriptional mechanisms control expression of T cell coreceptor CD8 alpha at double- and single-positive stages of thymic development.
Developing thymocytes that give rise to CD8+ (cytotoxic) and CD4+ (helper) alpha beta-TCR T lymphocytes go through progressive stages of expression of coreceptors CD8 and CD4 from being negative for both (the double-negative stage), to coexpressing both (the double-positive (DP) stage), to a mutually exclusive sublineage-specific expression of one or the other (the single-positive (SP) stage). To delineate the mechanisms underlying regulation of CD8 during these developmental transitions, we have examined expression of a series of mouse CD8 alpha gene constructs in developing T cells of conventional and CD8 alpha "knock-out" transgenic mice. Our results indicate that cis-active transcriptional control sequences essential for stage- and sublineage-specific expression lie within a 5' 40-kb segment of the CD8 locus, approximately 12 kb upstream of the CD8 alpha gene. Studies to characterize and sublocalize these cis sequences showed that a 17-kb 5' subfragment is able to direct expression of the CD8 alpha gene up to the CD3intermediate DP stage but not in more mature DP or SP cells. These results indicate that stage-specific expression of CD8 alpha in developing T cells is mediated by the differential activity of multiple functionally distinct cis-active transcriptional control mechanisms. It will be important to determine the relationship of "switching" between these cis mechanisms and selection.